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DETAILED ACTION 



Applicant's election with traverse of Group I — Claims 1-10 and 21, in the reply 
filed on 9/5/2008 is acknowledged. The traversal is on that the Applicants believe that: 
the issue here is not whether the feature of the nanoparticles is known in the art but 
whether the apparatus can be used to carry out the method, it is applicants' position that 
a single invention is claimed in this application. In response, as pointed out in the 
previous "Requirement for Restriction/election" marked 7/9/2008, groups l-ll do not 
relate to a single general inventive concept under PCT Rule 13.1 because, under PCT 
Rule 13.2, they lack the same or corresponding special technical features. In another 
way, group I and II are related as process and apparatus for its practice. The inventions 
are distinct if it can be shown that either: (1) the process as claimed can be practiced by 
another and materially different apparatus or by hand, or (2) the apparatus as claimed 
can be used to practice another and materially different process. In this case the 
process for manufacturing nanoparticles as claimed can be practiced by another and 
materially different apparatus, for example by a twin wire electrodes arc apparatus. The 
requirement is still deemed proper and is therefore made FINAL. 

Claims 1 -1 0, and 1 2-1 9 are amended from original claims; claims 1 1 and 20 are 
cancelled; claims 12-19 are withdrawn from consideration as being directed to a non- 
elected group; claim 21 is added as new claim; and Claims 1-10 and 21 are pending for 
examination. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 1-5 and 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shimizu et al (JP 04-350107 with machine English translation, thereafter JP'107) in 
view of Akiyoshi (JP 02-166202, thereafter J P'202). 

Regarding claims 1, 2, and 10, JP'107 teaches a process of 
producing fine powder by generating spark discharge with two 
metal electrodes (wire and disk) in liquid nitrogen (Abstract, 
Fig.l, and table 1 of JP'107), which reads on the producing 
nanoparticles by controlled electro-explosion of metallic wire 
in a suitable medium as recited in the instant claim 1. JP'107 
teaches that a DC 50V power is applied between titanium board 
(disk) and the titanium wire rode (Paragraphs [ 0 0 1 1 ] - [ 0 0 15 ] of 
JP'107), which reads on applying a voltage of greater than 12V 
on a first electrode in the form of plate and a second electrode 
in the form of a wire as recited in the step (i) of the instant 
claim 1. JP'107 teaches that the spark discharge breaks out 
among electrodes in the liquid nitrogen to generate granular 
materials which adhered to an inner wall or the bottom in 
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ethanol were collected (Paragraphs [0016] and [0019] of JP'107), 
which reads on the exploding and collecting processes in steps 

(ii) and (iii) of the instant claim 1. JP'107 does not specify 
the powder is metallic material. JP'202 teaches manufacturing 
uniform quality metal particles (0.1 -0.01fj.rn in diameter) with 
arc discharging in water (Abstract of JP'202). JP'202 teaches 
generating the similar nano scale particles with the similar two 
metal electrodes discharging in the same liquid medium (water) 
as recited in the instant invention. Therefore, it would have 
been obvious to one skilled in the art to manufacture metallic 
nanoparticles in the process of JP'107 by using water as liquid 
medium as demonstrated by JP'202 because JP'202 teaches the 
metal particles having small diameter without any uneven 
structure (Abstract of JP'202). The liquid medium (water) as 
taught by JP'202 reads on the limitations of the collecting 
medium (claim 2) and selecting medium from water and butanol 

(claim 10) . 

Regarding claim 3, JP'107 teaches variable voltage direct- 
current power supply (paragraph [0012] and Fig. 1 of JP'107), 
which reads on the process of altering one or more of the 
applied voltage, explosion current density and wire diameter as 
recited in the instant claim. Because JP'107 teaches the similar 
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electro-discharging method in liquid medium for the similar 
nanoparticles as recited in the instant invention, the variable 
voltage would inherently lead to modify the size of the 
nanoparticles with expected success. MPEP 2112 III&IV. 

Regarding claim 4, JP'107 teaches one of the electrodes in 
the form of a wire rode and intermittently generating spark 
discharge (Fig.l, paragraphs [ 0014 ] - [ 0 0 17 ] of JP'107), which 
reads on the limitation of the instant claim. 

Regarding claim 5, JP'107 teaches applying 50V DC voltage 
between electrodes, which is close to the high limit of the 
range, 48V DC voltage as recited in the instant claim. It is a 
prima case of obviousness. MPEP 2144.05 I. 

Regarding claims 7-9, JP'107 teaches the suitable metals 
are transition metal, or aluminum (paragraphs [ 0 0 07 ] - [ 0 0 0 9 ] of 
JP'107), which are the same metals as selected in the instant 
claims 8 and 9. Because JP'107 teaches applying the same 
transition metal, or aluminum as electrodes, the limitation of 
electrode having at least a conductivity 3.5xl0 7 (ohm.m) -1 as 
recited in the instant claim 7 would inherently be expected. 
MPEP 2112 III&IV. 
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Claims 5, 6 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over JP'1 07 in view of JP'202 as applied to claims 1 -5 and 7-1 0, and further in view of 
Ryzkov (US 6,884,405 B2, thereafter US'405). 

Regarding claim 5 and 21, JP'107 in view of JP'202 does not 
specify the voltage in the range of 12V-48V (claim 5) or more 
specifically, 36V (claim 21). US'405 teaches arc-discharging 
technique for f ullerence/nanotubes application (abstract of 
US'405). US'405 teaches that graphite and metal electrodes 
discharging at the voltage 18-65V or more specifically 24-36V to 
produce electric arc (claims 5-7 and Col. 24, lines 17-49 of 
US'405), which is within the range of 12V-48V as recited in 
claim 5 and includes the 36V as recited in the instant claim 21. 
Therefore, it would have been obvious to one skilled in the art 
to pick a proper DC voltage such as claimed as taught by US'405 
in the process JP'107 in view of JP'202 in order to perform 
auto-regulated regime of the electric-current arc-discharge 
(Abstract of US' 405) . 

Regarding claim 6, JP'107 in view of JP'202 does not 
specify the cross-section of the second electrode is in the 
range of 0 . 4411xl0~ 5 cm 2 -l . 7721xl0~ 5 cm 2 in order to carry current 
in the range 0 . 96xl0 6 A/m 2 -77 . 6xl0 6 A/m 2 . However, the cross-section 
of the electrode is recognized as a result-effective variable in 
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terms of carrying a current density. This position is evidenced 
by US' 405. US' 405 teaches an arc-discharging technique for the 
f ullerence/nanotubes application (abstract of US' 405). US' 405 
teaches the graphite and metal electrodes with variable cross 
section in order to carry desired arc current 100 to 400A/cm 2 , 
which overlaps the current density level as recited in the 
instant claim. US '405 teaches the same level voltage 24-36V 
(Col. 24, lines 17-22 and claim 7 of US'405) as recited in the 
instant invention. Therefore, it would have been obvious to one 
skilled in the art to pick a proper cross-section of the metal 
wire according different materials as demonstrated by US'405 in 
the process JP'107 in view of JP'202 in order to obtain the 
desired current density. MPEP 2144.05 II. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jie Yang whose telephone number is 571-2701884. 
The examiner can normally be reached on IFP. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on 571-2721244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent 
Examiner, Art Unit 1793 

JY 



